Introduction
Propionibacterium acnes (P. acnes) belongs to the norm al m icrobial flora o f the h u m an skin [1] , and seems to play a role in the pathology o f acne vulgaris [2] . Among th erap y m ethods used again st acne, U V -treatm ent is com m on [3] . T h e reactions o f P. acnes to U V -light are therefore o f practical interest; in addition they are o f interest to com p are with corresponding reactions in o th er cells, e.g. hum an cells, E. coli cells and yeast cells.
P. acnes produces porphyrins [4] , P orphyrin s make yeast cells and h u m an cells [5, 6 ] m ore sensitive to U V -irradiation, and the p o rp h y rin s in the P. acnes cells could th erefore ren d e r the b ac te ria sensitive to UV. Singlet oxygen m ight be involved in the destruction m echanism s [7] , The aim o f the present rep o rt is to investigate the photoinactivation o f P. acnes to U V -light, the p a r ticipation o f oxygen in the destruction m echanism s and the tem perature sensitivity o f the U V -destruction.
Materials and Methods
Bacterial strain and growth conditions P. acnes, serotype I (C N 6278), was kindly supplied from Dept, o f m icrobiology. U niversity Hospital, T rondheim , N orw ay. T he la b o ra to ry cultures were grown on blood agar plates. on which the bacteria were incubated for 4 days. The colonies on each dish were then co unted and used to calculate the survival fractions. Tw o re plicates were used in each experim ent to calcu late the survival fraction.
The illum ination was carried out at 25 °C if otherwise not stated. In som e experim ents th e illum ination was carried out at o th er te m p eratu re s and the sam ple was then kept at the relevant temperature for 2 0 m in before irra d ia tio n started and EXPOSURE TIME [min' during irradiation.
To rem ove oxygen, the sam ple was flushed by nitrogen. Flushing started 20 m in before the illu m ination and continued during the illum ination.
Controls were kept in darkness in all experim ents.
B Fig. 1 shows survival curves for P. acnes d em o n strating that the b acteria are sensitive for b ro a d band UV radiation. A bout 25 m in illum ination at the irradiance level used gave a survival fraction o f 10% (Fig. 1, curve H 20 ) .
For illum inations at the sam e irradiance level, nearly no inactivation occurred for the de-oxygenated solutions (Fig. 1 , curve N 2) .
On the other hand, a change from H 20 to D 20 in the PBS, increased the inactivation (Fig. 1 , The tem perature d uring th e illu m in a tio n was changed in a series o f experim ents. T h e p h o to in activation increased as the te m p eratu re increased in the interval 10 °C to 37 °C (Fig. 2) . Z) 10 values are given in the figure text.
Discussion
The results in Fig. 1 show ed th a t P. acnes was inactivated by blacklight as in the case for m any m icroorganism s [8 ] . N ear-U V -survival curves for m icroorganism s are sho u ld ered , a b rea k occurs typically for 106 J /m 2 at 366 nm [8 ] . T he m ean D 10 value is 11 k J /m 2 and therefore th e P. acnes b acteria are com paratively sensitive to th e UV -light.
Oxygen was req u ired for in activ atio n (Fig. 1) . The inactivation effect is th erefo re likely to be related to photosensitization, ra th e r th an to a d irect photo-chem ical change [9] . D 20 gave an increased inactivation (Fig. 1) . T his m ight indicate th at singlet oxygen is involved in the photosensitizatio n process, since the lifetim e o f singlet oxygen is ab o u t 10X longer in D 20 than in H 20 [10] . A dou b led inactivation due to D 20 is also found in yeast cells incubated w ith different sensitizers [7] and h u m an cells incubated w ith h em ato p o rp h y rin s [6 ] . T he present D 20 results are therefore in q u an tita tiv e agreem ent w ith corresponding results for yeast cells and hum an cells.
The tem perature dependence o f in activation o f P. acnes (Fig. 2) is consistent w ith findings in yeast cell experim ents [9] , also yeast cells sensitized by hem atoporphyrin [5] . In contrast, increased te m p e r ature caused low er inactivation in h u m a n cells sensitized by h em ato p o rp h y rin [6 ] , T he reason for this difference is unknown.
It is o f interest to discuss the n atu re o f th e photoreceptor which m akes P. acnes sensitive to near UV-irradiation. In E. coli one assum es th a t the absorbing chrom ophore 4 -th io u rid e, a base in the 8 'th position o f t-RN A , is functioning as a ta rg e t for near-UV light [8 ] . The natu re o f the c h ro m o p h o re in P. acnes has not been established b u t it is fairly natural to assume th at one or several p o rp h y rin s function as photoreceptors. F u rth e r ex p erim en ts to test this hypothesis are now in progress.
